In five cases the intrathoracic abnormalities are threefold, in nine a double abnormality is present, while in two cases congenital abnormalities elsewhere in the body coexist with the pulmonary malformation.
Cases of purely vascular abnormality without pulmonary defect, for example, arteriovenous fistula, aneurysm, or pulmonary artery atresia, have not been included.
Brief reference to the embryology is necessary.
The tracheobronchial diverticulum from the floor of the foregut appears at the 3 mm. stage, and gradually separates off from the rapidly lengthening oesophageal rudiment. Caudal bifurcation with condensation of splanchnopleuric mesoderm gives rise to the primitive lung bud and stem bronchus in the 4 mm. embryo. Further growth and branching of the stem bronchi continues until some 18 generations of subdivision have occurred by the time of birth (Broman, 1923) .
During these changes the intra-embryonic coelom becomes modified to form a large pericardial cavity bounded caudally by the septum transversum through which the vitelline and umbilical veins and the ducts of Cuvier pass to the sinus venosus. This pericardial cavity communicates freely on either side of the septum transversum with the peritoneal cavity by way of the pericardio-peritoneal canals. It is into these canals that the developing lung buds project so that each primitive pleural cavity now possesses a wide communication with the pericardial and peritoneal cavities.
Increasing growth of the lung leads to differential enlargement of the pleural cavity which passes behind and lateral to the duct of Cuvier, so producing the pericardio-pleural fold. Closure of the pleuroperitoneal canal results from proliferation of tissue in the free edge of this fold combined with increasing obliquity of the duct of Cuvier due to caudal migration of the heart. It occurs first on the right side, and is usually complete by the 10 mm. stage.
The portion of the primitive vascular plexus in relation to the foregut diverticulum develops further in the mesoderm of the lung buds. De- scending branches from the sixth pharyngeal arch arteries reach the plexus to become the pulmonary arteries by the 10 mm. stage.
At this stage the bulbus cordis has become subdivided by growth of the spiral aorticobulbar septum so that blood from the primitive right ventricle reaches the lungs via the dorsal portion of the aortic sac. The oesophageal and bronchial arteries are persistent splanchnic segmental arteries cranial to the coeliac axis, and the small arteries in the pulmonary ligament are probably similarly derived.
CASE REPORTS CASE 1.-B. B., a child, had been subject to attacks of winter bronchitis since birth. He was a little underdeveloped for his age, but no abnormal physical signs were present. Mass radiography showed a rounded tumour projecting beyond the right heart border and lying, in the lateral view, behind the cardiac shadow (Fig. 1) . A congen:tal cervical hermivertebra was present.
At operation in October, 1950, a cyst 4 in. in diameter was present in the pulmonary ligament. The overlying pleura was incised and the cyst freed easily from the pericardium and oesophagus. Its upper pole narrowed down to a cylindrical pedicle which extended upwards behind the lung root into the superior mediastinum. Division of the necks of ribs 5 and 6 was necessary to trace the pedicle upwards further, where it disappeared into the root of the neck. It was divided and found to be a hollow tube at the point of division; the entire intrathoracic portion of the cyst was then removed. The pathological report showed a thick-walled cyst of the parabronchial type lined by ciliated columnar epithelium with aggregations of lymphoid tissue in its walls. (Fig. 3) . Bronchoscopy revealed an abnormal communication into the posterior wall of the right main bronchus just below the level of the right upper lobe orifice.
At operation in June, 1951, a large cyst, densely adherent to and partly incorporated into the walls of the right main bronchus and carina, was present. During the difficult removal of this cyst the inferior pulmonary vein and right main bronchus were perforated. The patient's post-operative progress was good apart from temporary auricular flutter.
Histologically this cyst had a wall 0.5 cm. thick made up of a respiratory type of epithelium with surrounding areas of smooth muscle, mucous glands, and lymphatic tissue.
CASE 7.-S. I., a boy aged 9, had been subject to winter bronchitis. Radiographs showed a large oval shadow in the left upper zone. Angiocardiography showed normal filling of the great vessels.
At operation in September, 1950, a cystic mass the size of a small orange was encountered. It lay in the upper pole of the left hilum with the main pulmonary artery stretched over its upper convexity and the superior pulmonary vein crossing its lower pole. After freeing these structures the cyst could be seen to be based upon the anterior aspect of the left main bronchus. It was situated so as partially to occlude an oval, left-sided pericardial deficiency, 3 cm. by 2 cm. Histologically the walls of this cyst contained nerve tissue, cartilage, smooth muscle, and mucous glands. No epi.helial lining was detected.
CASE 8.-W. A. was a man who had no symptoms. A radiograph revealed a shadow in the left upper zone which on tomography could be seen to be Ushaped and appeared to extend medially into the anterior mediastinum.
At operation in May, 1946, the left lung was free and fissured to form a middle lobe. There was an extensive pericardial defect which extended downwards from the aortic arch and had a crescentic lower margin. In its floor was exposed the left auricle and the origin of the left pulmonary artery. The anterior segment of the left upper lobe was occupied by a cystic mass which overlapped the upper margin of the superior pulmonary vein. Left upper lobectomy was carried out. No abnormal vascular arrangements to the left upper lobe were encountered.
Histologically the cyst wall was lined by respiratory epithelium containing cartilage and muscle tissue also. The maximum cartilage was situated in that portion of the cyst nearest to the lobar hilum. The anterior segmental bronchus was small and ended in a blind pouch 1 in. long. CASE 9.-O. D., a man aged 21, was found to have an abnormal shadow on mass radiography (Fig. 4) . A diagnostic artificial pneumothorax showed that the mass had separated from the mediastinum and descended to the level of the lung hilum (Fig. 5) arch was visible. The azygos lobe was removed. A short branch from the upper border of the right pulmonary artery was secured and divided and a small bronchus about * in. in diameter. CASE 10.-S. R., a woman, was asymptomatic. A radiograph showed a shadow projecting from the left mediastinum. Bronchography showed a separate middle lobe bronchus on the left side.
At operation in December, 1946, a cyst lay on the mediastinal aspect of the anterior segment of the left upper lobe. The main pulmonary artery was dissected from its upper pole and the cyst was found firmly attached to the anterior aspect of the left main bronchus. The lower margin was dissected free from the superior pulmonary vein and a separate vein situated as if to supply the middle lobe. The medial border of the cyst was closely adherent to the pericardium with an oval pericardial defect, about 1 sq. in. in size, partly occluded by the adherent cyst. Two small arteries taking origin from the bronchial vessels, one supplying the medial aspect of the cyst and the other its lower pole, were divided in order to remove the cyst.
CASE 11.-This child, A. M., underwent drainage of a lung cyst in 1948. Repeated episodes of infection continued. He was admitted to hospital in January, 1952. A chest radiograph showed a large cyst situated anteriorly in the right hemithorax with a fluid level.
After preliminary drainage (Fig. 6) At operation in March, 1951, a firm mass was present in the left lower lobe which was resected. On division of the pulmonary ligament an artery the size of a lead pencil was divided. It arose from the thoracic aorta 2 in. above the diaphragm and entered the lower lobe in the substance of the pulmonary ligament. Pathological examination of the specimen showed a cyst 4 cm. in diameter lined by low columnar ciliated epithelium with occasional goblet cells. The epithelium rested on a well-marked layer of fibrous tissue containing flattened cystic spaces lined by ciliated respiratory epithelium. A large systemic artery, 0.5 cm. in diameter, entered the mass at its posterior inferior margin. CASE 18.-S. W., aged 20 years, had had three attacks of pleurisy and pneumonia on the right side. Radiographs showed a cyst with a fluid level in the right cardiophrenic angle (Fig. 11) .
At operation the cyst lay posteriorly in the lower lobe with a single aberrant artery arising from the thoracic aorta to enter the lower lobe in the pulmonary ligament. The pathological report showed that a cyst occupied the posterior basal region of the lower lobe. It was lined by respiratory epithelium. The specimen was radiographed following injection of the aberrant vessels and pulmonary artery with contrast medium (Figs. 12 and 13) . No bronchial communication could be demonstrated on injection of the bronchial tree.
CASE 19.-D. S., aged 12, had a history of recurrent episodes of respiratory infection since birth. Radiographs showed an opacity in the right hemithorax with gross tracheal deviation to the right (Fig. 14) .
At thoracotomy in July, 1949, dense pleural adhesions were encountered. The right lung was dissected and at the hilum the right main bronchus isolated. It became apparent that no pulmonary artery was present. The right lung was freed further. Two arteries were divided, one arising from the thoracic aorta and supplying the lower lobe, and the other a branch from an intercostal artery also supplying the lung. The venous drainage of this rudimentary right lung was into the inferior vena cava. No pulmonary veins were evident. Examination of the specimen indicated that it consisted of a small right main bronchus with an irregular dilated bronchus leading to a nubbin of lung tissue which represented the right upper lobe. The lower lobe was grossly bronchiectatic. Injection of the aberrant vessels resulted in a reflex via the single vein draining originally into the inferior vena cava.
The details of these cases are set out in Tables   1, II , and III. group.bmj.com on June 18, 2017 -Published by http://thorax.bmj.com/ Downloaded from DISCUSSION Developmental defects of three types are illustrated by this group of patients. Bronchial abnormality is present in all cases. A pericardial deficiency exists in five and a vascular maldevelopment is encountered in 10 cases. In two instances the threefold abnormality is present.
Foetal tissue exclusion or dissociation from the developing tracheobronchial tree is an accepted explanation for the origin of bronchogenic cysts. This actual detachment has been observed in a study of serial sections of an 11-mm. embryo. Two cysts lying in the lung mesenchyme were found in association with hypoplasia of the upper lobe bronchus. This tissue exclusion may vary in site of origin from the cervical region to the periphery of the lower lobes. It is clear that not only does the site of origin vary but also the degree of detachment or exclusion of tissue from the stem bronchus.
It is possible that a similar exclusion from the pulmonary arterial circulation may occur, and that the systemic arteries when present serve to compensate for this partial or complete vascular dissociation from the pulmonary arterial supply.
The first two cases, in which the intrathoracic cystic mass narrowed down to a pedicle lined by respiratory epithelium which disappeared into the cervical region, illustrate a very early developmental exclusion occurring about the 4 mm. embryo stage. It is noteworthy that in both these cases a congenital hemivertebra in the cervical region was radiographically evident.
In the next group of bronchial cysts the exclusion has occurred later in the life history of the growing embryo but is less complete. These cysts are composed of bronchial epithelium, cartilage, and fibrous tissue, and are incorporated in the walls of the trachea and main bronchi. Common to all cases is dissociation of the bronchial or pulmonary tissue from the tracheobronchial tree. This is manifested by the occurrence of bronchogenic and pulmonary cysts at different anatomical sites within the thorax.
The paratracheal cysts of cervical origin are associated with congenital hemivertebrae.
The parabronchial and upper lobe cysts coexist in five instances with partial pericardial deficiency.
In two of these cases, and in eight others where the cystic change is confined to the lower lobes, the bronchopulmonary abnormality receives a systemic arterial blood supply.
There is evidence in the majority of these 10 cases of hypoplasia of the pulmonary artery or its branches, and it is considered to arise when embryonic lung tissue becomes dissociated both from its bronchial and pulmonary vascular supply. The aberrant systemic artery is secondary and compensatory rather than the prime determining factor in the congenital lung defect. 
